This study investigated whether an individual's plan execution self-efficacy precedes mastery of the respective action plan or vice versa. Study participants were 122 cardiac rehabilitation patients. Plan execution self-efficacy and mastery of a personal action plan on physical activity were assessed each week for 6 weeks after discharge from rehabilitation. Physical exercise was assessed 2 months after discharge. Multilevel cross-lagged panel analyses resulted in a positive effect of mastery on subsequent self-efficacy, whereas self-efficacy did not predict subsequent mastery at the within-person level. At the between-person level, however, self-efficacy predicted following physical exercise. Thus, the predictive power of self-efficacy was developed in relation to mastery of personal action plans over time. Implications for behavior change interventions are discussed.
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, provide a satisfying prediction of behavioral intentions. However, good intentions are hardly sufficient to predict behavior change. Thus, research should focus on identifying factors that help to translate one's intentions into behavior.
Social cognitive theory (SCT) assumes that self-efficacy beliefs play a crucial role in behavior change (Bandura, 1997) . Self-efficacy refers to individuals' confidence in their ability to successfully perform a particular task (Bandura, 1977) . High self-efficacy is theorized to facilitate the process of behavior change at two points: the formation of behavioral intentions, and the translation of intentions into behavior. Numerous studies have found evidence for these effects (cf. Bandura & Locke, 2003) .
Another factor that has proven to foster the implementation of intentions into behavior is action planning (Gollwitzer, 1999; Leventhal, Singer, & lones, 1965) . Individuals who plan in detail when, where, and how to act are more likely to act on their intentions (i.e., implementation intentions; Gollwitzer & Sheeran, 2006) . This is the first study to examine the role that specific self-efficacy beliefs play in the execution of action plans.
Self-Efficacy and Behavior Change
According to SCT, mastery experience (i.e., completing a task successfully) and self-efficacy influence each other reciprocally (Bandura, 1986 (Bandura, , 1997 . The experience of mastering a task enhances self-efficacy if this mastery is attributed to the actor's own competences. In turn, higher selfefficacy is assumed to facilitate mastery, which again might lead to an increase in self-efficacy. Via this process, perceived self-efficacy is shaped by experiences and reflects to some degree actual competence. For example, in smoking-cessation studies, self-efficacy has been found to be more predictive of cessation after a few weeks of experience with cessation attempts than initially without experience (e.g., Kok, De Vries, Mudde, & Strecher, 1991; Mudde, Kok, & Strecher, 1995) . The mutual relationship between behavior and self-efficacy has also been demonstrated in the domain of physical activity (e.g., Dzewaltowski, 1994; Sallis, Hovell, Hofstetter, & Barrington, 1992) . Moreover, some studies suggest positive causal effects of self-efficacy on subsequent behavior change by applying cross-lagged panel designs (e.g., Evon & Burns, 2004) .
If the relationship between self-efficacy and behavior is studied at the within-person level, however, the results might point in the opposite direction. Vancouver and colleagues (Vancouver, Thompson, Tischner, & Putka, 2002; Vancouver, Thompson, & Williams, 2001) found negative effects of self-efficacy on performance of a computer game at the within-person level.
The authors explained these contradictory findings with the aggregation bias that might occur when running analyses at the between-person level: Positive relationships between self-efficacy and performance at the between-person level (i.e., persons with higher self-efficacy also report higher levels of performance than persons with lower self-efficacy) might result from interindividual differences in actual ability (Vancouver et aI., 2002) . At the withinperson level,. however, higher self-efficacy of an individual at Time t might result in lower performance at Time t + 1 (e.g., as a result of overconfidence in one's abilities). The bias is a result of greater variability between persons than within persons. Thus, negative within-person relations might aggregate to positive between-person relations. To control for this source of erroneous interpretation of self-efficacy/mastery relations, within-person analyses are needed in order to draw the right conclusions for interventions.
Previous research has conceptualized self-efficacy predominantly as a nomothetical construct. According to Nagel (1961) , nomothetical scientific approaches "seek to establish abstract general laws for indefinitely repeatable events and processes" (p. 547). Thus, all participants are asked to respond to the same items; for example "I am certain that I can exercise 3 times a week for at least 30 minutes." However, SCT theorizes about individual cognitions and, therefore, requests an idiothetic (Vancouver et aI., 2001 ) research strategy. Idiothetic means taking into account the idiographic nature of personal goals and plans, but analyzing their associations within a nomothetical scientific framework. From the perspective of SCT (Bandura, 1997) , therefore, action plans (Gollwitzer, 1999; Leventhal et aI., 1965) can be conceptualized as highly specific individual tasks that people have set for themselves. If persons formulate individually different tasks or plans for themselves in order to achieve a behavioral goal, they hold specific self-efficacy beliefs about their ability to achieve every single specific task (or plan) during this process of achievement.
Action Planning and Behavior Change
Action planning specifies when, where, and how to implement an intended behavior (Gollwitzer, 1999; Leventhal et aI., 1965) . It links goaldirected responses to the situational cues previously specified by scheduling when and where to act. Planning helps to identify relevant cues more easily and facilitates initiating the behavior because behavioral responses are already at hand (Gollwitzer & Oettingen, 1998; Orbell & Sheeran, 2000) . The effectiveness of action planning has been demonstrated for different behaviors, such as writing an essay over the winter break (Gollwitzer & Brandstatter, 1997) , tetanus vaccination (Leventhal et aI., 1965) , breast self-examination (Luszczynska & Schwarzer, 2003) , physical activity in students (Milne, Orbell, & Sheeran, 2002) , and physical activity in rehabilitation patients (Lippke, Ziegelmann, & Schwarzer, 2004; . All of these studies have emphasized the predictive power of action planning with regard to a target behavior over a certain time span. This is the first study to investigate the microprocesses between baseline and follow-up assessments.
Action Plans and Self-Efficacy
Following the microanalytic strategy suggested by Bandura (1977; Bandura & Adams, 1977) , the examination of associations between selfefficacy and a specific task requires high congruence between self-efficacy and the specific task or situation. This means that items to assess self-efficacy should precisely reflect the conditions of the specific task. According to Bandura and Adams, this makes it possible to obtain the "most precise index of the relation~hip" (p. 296) of two components.
The micro analytic strategy, therefore, requires a combination of nomothetical and idiothetic strategies. The assessment of self-efficacy requires a nomothetical format (i.e., with the same item and response format) at the most specific, individual level (i.e., individual self-generated tasks), thus making an idiothetic approach to the content indispensable (Vancouver et aI., 2001 ). For example, Person A might form the action plan "Every Monday, when I come home from work, I will go running for45 minutes," and Person B forms the action plan "Every Wednesday morning I will go swimming before having breakfast." These two plans differ between the two people and are thus individual. At the same time, both people can express how confident they are that they can implement their plans at a comparable scale level. Thus, this self-efficacy is not only very specific, but also idiothetic. It quantifies a person's belief in his or her ability to execute this personal action plan. In the present study, we will refer to this selfefficacy for the execution of action plans as plan execution self-efficacy (PESE).
Although action plans activate cognitive patterns that support plan execution (Gollwitzer, 1999) , the implementation of plans in the target situation still can be impeded by conflictive behavioral tendencies (Betsch, Haberstroh, Molter, & Glockner, 2004) . Thus, PESE regarding a personal action plan may play a crucial role with regard to mastery of this action plan. To our knowledge, this has not yet been the subject of empirical studies. Therefore, the present study investigates the underlying processes of mastery of a personal action plan and the role that PESE plays.
2710.

The Present Study
The present study assesses PESE in an idiothetic way. The conditions for individuals' PESE are defined by their personal action plans for physical activity. Plan execution self-efficacy indicates persons' confidence in their ability to act exactly as specified in their personal action plans. Together with repeatedly assessed self-reported mastery and nonmastery of plans, this approach allows elucidating whether PESE is the antecedent or the consequence of mastery and nonmastery of individual action plans.
The context of the present study is cardiac rehabilitation because individuals undergoing rehabilitation after acute cardiac events need to urgently change their behavior. Most of the persons in cardiac rehabilitation are, in fact, highly motivated to change their lifestyles after discharge (e.g., Johnston, Johnston, Pollard, Kinmonth, & Mant, 2004; Sniehotta et aI., 2005) , but nevertheless usually fail to do so. We focus on regular physical exercise, which is a core treatment goal in cardiac rehabilitation (Grundy, Pasternak, Greenland, Smith, & Fuster, 1999) .
There is strong evidence that regular physical exercise is related to lower mortality, lower cardiac relapse rates, and reduced symptoms after the manifestation of coronary heart disease (CHD; cf. Thompson et aI., 2003) . For example, Jolliffe et al. (2003) reported in a meta-analysis that exercise interventions led to a 31 % reduction of total cardiac mortality in CHD patients who underwent a long-term supervised exercise-training program. Furthermore, self-efficacy beliefs have also been shown to play a crucial role in cardiac rehabilitation. For example, higher self-efficacy is related to better compliance with exercise programs in cardiac samples (Ewart, 1995; Woodgate, Brawley, & Weston, 2005) . This has been acknowledged by the American Association of Cardiovascular and Pulmonary Rehabilitation (AACVPR, 2004) , which has included selfefficacy beliefs in guidelines for cardiac rehabilitation as a crucial target in the promotion of behavior change.
In Germany, cardiac rehabilitation is usually implemented on an inpatient basis. Patients stay 3 to 4 weeks in the rehabilitation center and undergo a comprehensive psychoeducational and somatic treatment. After discharge, persons are challenged to change their behavior on their own and maintain these changes at home. Thus, the first weeks after discharge are assumed to be crucial in terms of intra-individual dynamic processes that influence the implementation of lifestyle changes.
The aim of the present study is to investigate the relationship between PESE and mastery or nonmastery of personal action plans regarding physical exercise within the first 6 weeks after discharge from cardiac rehabilitation.
Additionally, the predictive power of PESE and mastery and nonmastery of plans on change in physical exercise level is compared.
Method
Sample and Procedure
Participants of the present study were 122 CHD inpatients (101 male, 21 female) with the medical recommendation for regular physical exercise. Each participant gave informed consent and was provided with a personal code to match the data of the questionnaires in order to ensure anonymity. Participants were assured confidentiality of all personal data and were informed that participation in the study was voluntary and unpaid.
In general, patients stayed 3 weeks in the rehabilitation center. The first assessment (Tl) was during the second week of participants' stay in the cardiac rehabilitation center. All participants took part in a planning intervention during the third week of rehabilitation. Assisted by trained interviewers, participants formulated an action plan for their physical exercise after discharge. Participants were asked to indicate their PESE for this plan.
During the first 6 weeks after their discharge, participants were sent weekly questionnaires (Wl to W6) with their action plans written at the top of the page. These weekly questionnaires assessed PESE, mastery (i.e., successful plan execution), and nonmastery (Le., failure to execute the plan). The last follow-up (T2) was implemented 2 months after participants' discharge. All follow-up questionnaires were sent to the participants' homes, together with prepaid return envelopes.
Participants' mean age was 59 years (SD = 9.4) and ranged from 32 to 79 years. The majority of participants (82.8%) were men. Most participants were married or living with a partner (n = 98; 80.3%), 11 persons (9.0%) were divorced, 6 (4.9%) were single, 5 (4.1%) were widowed, and 2 persons (1.6%) did not specify their marital status. Only 16 persons (13.1 %) did not have any children. There were 35 participants (28.7%) who reported a maximum of 9 years of school education, 23 participants (18.9%) had 10 years, 33 (27.1%) had 12 years, 28 (23.0%) had 13 years, and 3 (2.5%) persons did not report their years of schooling. Approximately half of the sample was currently employed (n = 59; 48.4%).
Measures
Time 1 and Time 2 questionnaires. In the Time 1 and Time 2 questionnaires, past physical exercise and condition-specific strenuous exercise were assessed.
Past physical exercise. For the assessment of past physical exercise, the International Physical Activity Questionnaire (Booth, 2000) was adapted to the special characteristics of a cardiac sample. There were five domains of physical exercise that were taken into consideration: (a) vigorous exercise (e.g., swimming); (b) fitness activities (e.g., gymnastics); (c) game sports (e.g., volleyball, tennis); (d) moderate exercise to train muscle strength; and (e) other prescribed exercises.
Participants were asked to indicate how often per week and how long (in minutes) per session they engaged, on average, in each domain during the last 4 weeks prior to their acute cardiac event. For each domain, the amount of exercise was computed by multiplying exercise days per week by minutes per exercise session. These five products were then aggregated to a sum score. The sample mean for past physical exercise was 64.52 min per week (SD = 13.13). The percentage of missing values was 1.9%.
Strenuous exercise. To assess condition-specific strenuous exercise at T2, participants were first asked in how many sessions and how long per session they have engaged in the five aforementioned domains during the past 4 weeks. In a second step, participants indicated how many of these activities equaled the intensity of their exercise program in the rehabilitation center.
The final measure was obtained by multiplying exercise days by minutes per session and aggregating to a sum only those activity scores that participants indicated equaled the intensity of their exercise program in the rehabilitation center. This was done in order to ensure that no activities below the recommended intensity level were included in this strenuous exercise measure at T2. The mean of this measure was 123.88 min per week (SD = 128.23). The percentage of missing values was 9.0%.
In the weekly questionnaires, participants' personal action plans were written at the top of the page. A sample for a participant's action plan is "Every night after having finished my housework, I will use the treadmill for half an hour." On the same page, mastery of the plan, nonmastery of the plan, and PESE were assessed.
For the assessment of mastery of the plan, persons were asked "How often did you act exactly as planned?" Likewise, for the assessment of nonmastery of the plan, persons were asked "How often did you fail to act on your plan?" Because many participants did not specify exactly how often they planned to be physically active, mastery and nonmastery are independent constructs and do not contain redundant information.
2 This is reflected by cross-sectional correlations between mastery and nonmastery that range only between -.23 (p < .01) and -.38 (p < .01). The inclusion of non mastery enables us to look 2In addition, participants might have interpreted exercising over and above the planned amount as plan fulfilIment. We thank an anonymous reviewer for this suggestion. Note. PI = planning intervention; WI-W6 = weekly questionnaires.
at differences in the associations between mastery and nonmastery with PESE.
Plan execution self-efficacy (PESE).
For the assessment of PESE, participants were asked to respond to the item "I am confident that I will be able to act exactly as I planned." The item was rated on a 4-point Likert scale ranging from 1 (completely disagree) to 4 (completely agree). PESE was also assessed during the planning intervention for the newly formulated action plan. Means, standard deviations, and percentages of missing values of PESE, mastery, and nonmastery are displayed in Table 1 .
Data Analyses
The data structure of the process analyses over the 6 weeks was hierarchical because observations were nested in persons. Therefore, we used multilevel modeling (Bryk & Raudenbush, 1992; Raudenbush & Bryk, 2002) for the process analyses of PE SE, mastery, and nonmastery of plans, employing the HLM 5.05 program (Raudenbush & Bryk, 2002) .
Multilevel modeling allows us to obtain estimates for relationships between PESE, mastery, and nonmastery of plans for each individual. Furthermore, it allows us to test whether relationships between these variables differ between persons and, if so, to take these differences into account when testing the relationships for significance. Because we are interested in learning more about the potential causal direction of relationships between PESE and mastery and nonmastery of plans, cross-lagged models on the within-person level were specified.
We used two-level models: a within-person level (Levell), and a betweenperson level (Level 2). The Levell model specified person-specific regressions between PESE and mastery and nonmastery of a plan. As mastery and nonmastery of a plan were' assessed retrospectively and PESE was assessed prospectively, different cross-lagged models were specified. For predicting mastery and nonmastery of a plan, previous-week mastery, nonmastery, and PESE 3 were included as predictors. For the cross-lagged prediction of PESE, previous-week PESE,4 and mastery and nonmastery of the concurrent week were included as predictors.
Thus, the Level 1 models for the prediction of PESE read as follows (mastery = MAS; nonmastery = NONMAS):
In addition, for the prediction of mastery and nonmastery of plans, the Level 1 models read as follows:
PESElI'i is the PESE of Person i in Week w. PWSE w -li is the PESE of Person i in Week w -1. MAS w -li and NONMASlI'-li are the mastery and nonmastery of a plan of Person i in the previous week assessed retrospectively. MAS wi and NONMAS wi are the mastery and nonmastery of a plan of Person i in week w assessed retrospectively.
The term aOi is the estimate of the average PESE of Person i across all weeks, and qIVi is the deviation of Week w from Person i's average. The terms ali and a2i are the slopes, that may vary over persons.
In multilevel models, the Level 1 coefficients are the criteria for the Level 2 regression equations. This means that the Level 1 coefficients are expressed as a function of a mean value and a deviation on Level 2. Thus, the Level 2 equations read as follows:
3Starting with the first assessment during the planning intervention. 4See Footnote 3. aOi = GO + eOi ali=GI+eli a2i = G2+e2i GO indicates the effect for the average person on an average week in the dependent variable on Level I, and eOi indicates the individual deviation of this effect. The terms Gl and G2 refer to the effect of an average person of the predictors of the Level I dependent variable, whereas el i and e2i indicate Person i's deviations of these average effects.
For testing whether PESE was a stronger predictor for change in physical exercise at T2 than mastery and nonmastery of plans, hierarchical regression analyses were conducted with SPSS 12 (2003) . In the first step, the baseline measure of physical exercise was entered. In the second step, PESE, mastery, and nonmastery of the action plan assessed at the sixth weekly diary were entered in the regression equation.
Treatment of Missing Values
The complete deletion of cases with missing values is only appropriate when the missing pattern meets the assumption of missing completely at random (MCAR; Little & Rubin, 2002) . In most studies, the missing pattern instead is missing at random (MAR), which means that the probability of missing values depends on the observed values. Listwise deletion then would not be the appropriate method to handle missing data. Therefore, missing values were estimated using the multiple imputations method (Schafer & Graham, 2002) employing NORM 2.03 (Schafer, 1999) .
Multiple imputation (MI) generates multiple data sets. Each of these data sets is analyzed separately. Results are then integrated following a method suggested by Rubin (1987) to obtain overall estimates and standard errors. Unlike alternative single-imputation methods, MI has the advantage of reflecting the uncertainty of missing data by the between-imputation variance (Schafer & Graham, 2002) . For the present study, 10 databases were generated. Missing percentages for the variables of the weekly questionnaires are displayed in Table 1 .
Results
All slope variances of the Level 1 variables were significant, except for the slope variances of PESE in the analyses predicting mastery and non-mastery. For the significant variances of the slopes, we examined whether there were significant cross-level interactions with the Level 2 variables of age, gender, and past physical exercise. This was not the case for any of these Level 2 variables, indicating that associations between PESE and mastery and nonmastery of plans were not moderated by the Level 2 variables examined here. The intrac1ass correlations (ICCs) were .51, .66, and .44 for PESE, mastery, and nonmastery, respectively, indicating more than one third of within-person variance in all variables.
Cross-Lagged Analyses
To test the temporal relationship between PESE and mastery and nonmastery of plan, we conducted cross-lagged analyses on the withinperson level, as described previously. The first analysis tested the effect of PESE (assessed the previous week, or w -1) on mastery of plan, controlling for previous week mastery of plan (i.e., w -1). The results show that, as expected, previous-week mastery of plan was a highly significant predictor (B = .67, SE = .04, p < .01). Previous-week PESE, however, had no significant effect on change in mastery of plan (B = .09, SE = .11, p = .46).
The second analysis tested the effects of mastery during the last week on PESE, controlling for previous-week PESE. Previous-week PESE was significantly related to PESE in the succeeding week (B = .37, SE = .08,p < .01). Mastery of plan also resulted in a significant effect on PESE (B = .08, SE = .02, p < .01).
Analyses of the temporal associations between PESE and nonmastery of plans show very similar results. Previous-week nonmastery of plans was a significant predictor of subsequent nonmastery of plans (B = .31, SE = .05, p < .01). The effect of previous-week PESE, however, was not significant (B = -.12, SE = .10, p = .25). When predicting PESE with nonmastery of plans and controlling for previous-week PESE, both predictors were significant (previous-week PESE: B = .40, SE = .07, p < .01; previous-week nonmastery: B = -.10, SE = .02, p < .01). Thus, the results of both sets of analyses indicate that mastery of plans and nonmastery of plans were important predictors for the development of PESE, whereas PESE was neither significantly related to change in mastery nor in nonmastery of plans. Accordingly, the results indicate that mastery and nonmastery of plans preceded PESE in the causal ordering. Mastery experience predicted changes in self-efficacy, whereas self-efficacy did not predict changes in mastery.
Between-Person Associations With Physical Exercise at T2
First, Pearson correlations between PESE, mastery, nonmastery over the 6 weeks, and T2 levels of strenuous exercise (in min) were conducted and are presented in Figure 1 . The figure demonstrates that the correlations increased for all three measures over time, with PESE having the steepest increase in correlations with T2 exercise from the third to the fourth week, and then showing an almost stable height of relationship. Furthermore, from the fourth through the sixth week, PESE yielded the highest correlations, compared to those of mastery and nonmastery of plan with T2 exercise.
Second, hierarchical between-person regression analyses were conducted in order to compare the predictive validity of PESE, mastery of plans, and nonmastery of plans in the sixth week after discharge for the prediction of physical exercise. The first step of the regression analyses includes past physical exercise as the baseline measure of the criterion. The second step includes mastery of plan, nonmastery of plan, and PESE from the sixth week after discharge. / Past physical exercise was not significantly related to strenuous exercise. Mastery and nonmastery of plan also did not contribute significantly to the amount of explained variance in exercise at T2. This was despite the fact that mastery of plan was significantly correlated to strenuous exercise at T2
..... Correlations between plan execution self-efficacy (PESE), plan mastery (MAS), plan nonmastery (NONMAS), and strenuous exercise at Time 2 over the first 6 weeks after discharge. *p < .05. **p < .001. (r = .20, p < .05). PESE remained the only significant predictor of strenuous exercise at T2 (~= .26, p < .05). PESE thus can be identified as a more important predictor for change in physical exercise than mastery and nonmastery. All variables explained 11% of the variance in T2 strenuous exercise, with a significant change in explained variance of 10% in the second step. Regression weights are displayed in Table 2 .
Discussion
The present study tested whether optimistic self-belief regarding the execution of a personal action plan would precede successful mastery of this plan in temporal and causal ordering, or whether this PESE developed over time by making experiences with plan mastery and nonmastery. Process analyses on the within-person level clearly speak in favor of the second option: Mastery and nonmastery of personal action plans seem to precede PESE in causal ordering.
Exploring Dynamics in Self-Efficacy
To date, there have been only a few studies that have conducted analyses of self-efficacy and behavior on the within-person level. To our knowl-edge, the present study is the first one in the domain of physical exercise. The results are similar to studies of other domains of behavior change. For example, Shiffman et al. (2000) found that the daily self-efficacy of smokers who quit did not predict the occurrence of a lapse after controlling for baseline self-efficacy. This indicates that within-person dynamics of self-efficacy did not influence subsequent behavior. After the first lapse, however, daily self-efficacy became predictive of complete relapse, even when controlling for stable between-person differences in self-efficacy. Postlapse self-efficacy predicted relapse, even if smoking behavior was controlled for.
SCT is a theory of individual behavior. The predominant use of betweenperson designs might result in misleading tests of central theoretical assumptions. Thus, idiographic or idiothetic analyses (i.e., at the within-person level) are of crucial importance in testing SCT's core assumptions, especially the reciprocal relationships between mastery and self-efficacy beliefs in the context ofnon-normatively synchronized behavioral tasks (e.g., action plans with weekly assessments of mastery). Therefore, the findings of the present study provide a different picture as compared to previous research. While mastery experience is crucial for the development of self-efficacy beliefs as supported by our data, we did not find a cross-lagged effect of self-efficacy on mastery or nonmastery on the within-person level. Thus, the assumption of reciprocity could not be confirmed on the within-person level during the first 6 weeks of the behavioral change process.
Predictive Validity of Self-Efficacy
The between-person analyses demonstrate that the predictive validity of PESE developed over time (see Figure 1) . In the between-person regression analysis, PESE was the most important predictor of subsequent self-reported exercise. This allows for the conclusion that experience with a behavior calibrates persons' optimistic self-beliefs about the fulfillment of their own plans, which then in turn predicts change in behavior.
These results correspond with studies showing that mastery experience moderated the relationship between self-efficacy and behavior. Self-efficacy based on mastery experience was always more predictive for change of this particular behavior and its maintenance than was self-efficacy based on little or no experience (e.g., Kok et aI., 1991; Mudde et aI., 1995) . By conducting within-person analyses during the first 6 weeks after discharge (i.e., at the beginning of the behavior change), the present study contributes to existing research by depicting the dynamics of mastery experience and self-efficacy for personal action plans regarding behavior change.
Moreover, the findings of the between-person regression analysis emphasize that prediction does not equal causality. The best predictor of behavior does not need to be the cause of be ha vi or. This provides another argument to the view that theories of behavior should not be tested predominantly in between-person correlational designs (Weinstein, in press ).
The within-person approach used in this study also contributes to another line of research by providing important insight into the mechanisms of the positive effects of action planning on behavior. Following the results of the present study, mastery experience with a personal action plan provides the background for development of self-efficacy beliefs specific for this action plan and thus fosters goal attainment. Therefore, the present study contributes to the understanding of the positive effects that action plans have on behavior by applying this micro analytical perspective.
Limitations
Some limitations of this study must be acknowledged. First, the measures for mastery of plan, nonmastery of plan, and PESE were single-item measures. The idiographic nature of these measures may mitigate this limitation insofar as the high precision of the questions regarding a specific personal plan that was written just above the questions might allow participants to give very precise and specific answers. Second, the measure for physical activity was self-reported. Objective measures for physical activity would have been preferable to the self-report approach that we used. There is evidence, however, that self-report measures of physical exercise behavior are reasonably valid (e.g., Bernstein et aI., 1998; Miller, Freedson, & Kline, 1994) .
Usually, there is a tradeoffbetween the level of specificity of a self-efficacy measure and its predictive power (Luszczynska & Schwarzer, 2005) . On the one hand, highly specific self-efficacy cognitions (as were used here) are assumed to show a stronger association with the corresponding behavior than are more general measures. The disadvantage of such a specific measure, however, is the narrow range of behaviors that it may predict (Ajzen, 1996) . Thus, the amount of specificity is dependent on the research questions. In the present study, however, we not only demonstrated that mastery and nonmastery of a personal action plan were significantly related to PESE, but also that PESE was predictive of changes in more general exercise behavior. Thus, the results speak in favor of predictive validity because of and despite the high specificity of the measure.
Furthermore, conclusions about causality resulting from cross-lagged panel analyses must be drawn with appropriate caution because we cannot rule out by these analyses that there are also different explanations for the lack of an effect of PESE on mastery. One possibility is that the chosen time interval of one week was inappropriate for examining the effects of selfefficacy on mastery experience (e.g., an increase in self-efficacy might already have positive effects on mastery of behavior the next day). Another possibility is that although the multilevel approach chosen here controls for individual differences or stable situational differences, the influence of another time-varying third variable (e.g., self-monitoring) that was not measured in this study cannot be excluded as a possible explanation.
Implications
The results of the current study provide implications for interventions and for future research regarding planning and self-efficacy. They emphasize the importance of mastery experience for the development of valid self-efficacy cognitions. Thus, persons who intend to change their behavior should be advised to formulate realistic action plans in order to assure mastery expenences.
Future research should apply a design that would follow up not only the first 6 weeks of behavior change, but a longer time interval with weekly questionnaires to enable within-person analyses of an extended time period. Such a research design would not only avoid being affected by a possible aggregation bias, but also might be better able to detect the effects of selfefficacy on behavior later in the behavior change process on the microanalytical level; that is, after self-efficacy has been shaped by mastery expenence.
